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(54) A gas turbine engine nose cone 

(57) A gas turbine engine nose cone (44) comprises 
a spinner (46) and a fairing (48). The spinner (46) has 
a conical upstream portion (50) and a cylindrical base 
portion (52). The fairing (48) is frustoconical and sur- 
rounds the base portion (52) of the spinner (46). The 
outer surface (68) of the fairing (48) forms a continuation 



of the outer surface (56) of the conical upstream portion 
(50) of the spinner (46). The outer surface (68) of the 
fairing (48) has a skin (80) to protect the fairing (48) from 
erosion and a protective member (86) extends around 
the upstream end (82) of the fairing (48) to retain the 
skin (80) on the upstream end (82) of the fairing (48). 
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Description 

[0001] The present Invention relates to a gas turbine 
engine nose cone, particularly a turbofan gas turbine en- 
gine nose cone. 5 
[0002] It is known from EP1016588A to provide a gas 
turbine engine nose cone comprising a spinner having 
a generally conical upstream portion and a generally cy- 
lindrical base portion having a flange removably con- 
nected to a fan hub of the gas turbine engine. A frusto- 10 
conical fairing surrounds the base portion of the spinner 
and the outer surface of the fairing forms a continuation 
of the outer surface of the conical upstream portion of 
the spinner. 

[0003] It is known from GB2011 542A to provide a skin 15 
on the outer surface of a gas turbine engine nose cone 
to protect the nose cone from erosion. 
[0004] A protective skin has been provided on the out- 
er surface of a fairing of a nose cone comprising a spin- 
ner and a fairing, as discussed above. However, the fair- 20 
ing suffers from stripping of the protective skin from the 
upstream edge of the fairing in operation due to erosion. 
The protective skin peels off the fairing from the up- 
stream end towards the downstream end in operation 
of the gas turbine engine due to centrifugal force. 25 
[0005] Accordingly the present invention seeks to pro- 
vide a novel gas turbine engine nose cone which reduc- 
es, preferably overcomes, the above mentioned prob- 
lems. 

[0006] Accordingly the present invention provides a 30 
gas turbine engine nose cone comprising a spinner hav- 
ing a generally tapering upstream portion and a gener- 
ally cylindrical base portion, the cylindrical base portion 
having a flange removably connected to a fan hub of the 
gas turbine engine, a tapering fairing surrounding the 35 
base portion of the spinner, the outer surface of the fair- 
ing forms a continuation of the outer surface of the ta- 
pering upstream portion of the spinner, the outer surface 
of the fairing having a skin to protect the fairing from 
erosion and a circumferentially extending protective 40 
member extending around the upstream end of the fair- 
ing to retain the skin on the upstream end of the fairing. 
[0007] Preferably the skin comprises polyurethane. 
[0008] Preferably the circumferentially extending pro- 
tective member comprises a silicone elastomer. 45 
[0009] Preferably a radially inner portion of the cir- 
cumferentially extending protective member locates in 
an annular groove on the radially inner surface of the 
upstream end of the fairing. 

[0010] Preferably the circumferentially extending pro- 50 
tective member is bonded to the upstream end of the 
fairing. 

[0011] Preferably the fairing comprises a fibre-rein- 
forced material. Preferably the spinner comprises a fi- 
bre-reinforced material. Preferably the fairing comprises 55 
a radially inwardly extending lip to form a seal between 
the upstream end of the fairing and the spinner. 
[0012] The present invention will be more fully de- 



scribed by way of example with referenc to the accom- 
panying drawings in which:- 

Figure 1 shows a turbofan gas turbine engine com- 
prising a gas turbine engine nose cone according 
to the present invention. 

Figure 2 is an enlarged cross-sectional view of the 
gas turbine engine nose cone shown in figure 1. 
Figure 3 is a further enlarged cross-sectional view 
of part of the gas turbine engine nose cone shown 
in figure 2. 

Figure 4 is an enlarged cross-sectional view of an 
alternative embodiment of part of the gas turbine 
engine nose cone shown in figure 2. 

[0013] A turbofan gas turbine engine 10, as shown in 
figure 1 , comprises in axial flow series an inlet 1 2, a fan 
section 14, a compressor section 16. a combustion sec- 
tion 18, a turbine section 20 and an exhaust nozzle 22. 
The turbine section 1 8 comprises a low pressure tu rbine 
(not shown) arranged to drive the fan section 14 via a 
shaft (not shown). The turbine section 18 also compris- 
es a high pressure turbine (not shown) arranged to drive 
a highpressure compressor (not shown) in the compres- 
sor section 14 via a shaft (not shown). The turbine sec- 
tion 18 may also comprise an intermediate pressure tur- 
bine (not shown) arranged to drive an intermediate pres- 
sure compressor (not shown) in the compressor section 
14 via a shaft (not shown). The turbofan gas turbine en- 
gine 10 operates quite conventionally and its operation 
will not be discussed further. 

[0014] The fan section 14 comprises a fan rotor 24 
carrying a plurality of circumferentially spaced radially 
outwardly extending fan blades 26. The fan rotor 24 and 
fan blades 26 are surrounded by a fan casing 28 which 
partially defines a fan duct 30. The fan casing 28 is se- 
cured to a core casing 32 by a plurality of circumferen- 
tially spaced and radially extending fan outlet guide 
vanes 34. The fan duct 30 has a fan outlet 36 at its down- 
stream end. 

[0015] The fan rotor 24 comprises a fan disc 38 and 
a nose cone 40, as shown more clearly in figure 2. The 
fan blades 26 and nose cone 40 are mounted on the fan 
disc 38. The nose cone 40 is generally of a tapering 
shape with a point at the upstream end 42 and a circular 
base portion at the downstream end 44. The nose cone 
40 may be either conical, dome shaped or any other suit- 
able shape. The nose cone 40 comprises a spinner 46 
and a fairing 48. 

[0016] The spinner46 comprises a tapering upstream 
portion 50 and a generally cylindrical base portion 52. 
The cylindrical base portion 52 comprises a radially out- 
wardly extending flange 54 which is removably connect- 
ed to the fan disc 38. The tapering upstream portion 50 
is preferably conical, but may be dome shaped or other 
suitable shapes. The tapering upstream portion 50 of 
the spinner 46 has an outer surface 56. The cylindrical 
base portion 52 is connected to the fan disc 38 by fas- 
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teners, for example bolts 58 and nuts 60. The bolts 58 
extend axially through apertures 62 in the flange 54 and 
apertures 66 in a radially outwardly extendingflange 64 
on the fan disc 38. The spinner 46 preferably comprises 
a fibre-reinforced material, but may comprise titanium 
or other suitable lightweight material. 
[0017] The fairing 48 tapers and surrounds the base 
portion 52 of the spinner 46. The outer surface 68 of the 
fairing 48 forms a continuation of the outer surface 56 
of the tapering upstream portion 50 of the spinner 46. 
The fairing 48 is preferably frustoconical, but other suit- 
able shapes may be used. The fairing 48 is removably 
connected to the fan disc 38 by a number of circumfer- 
entially spaced L-shaped brackets 70. Each L-shaped 
bracket 70 is secured to the fairing 38 by fasteners, for 
example bolts 72 and nuts 74. The bolts 72 extend ra- 
dially through apertures 76 in the fairing 48 and aper- 
tures 78 in the L-shaped brackets 70. The bolts 72 have 
conical heads and the apertures 76 are countersunk. 
The fairing 48 preferably comprises a fibre-reinforced 
material, but may comprise titanium or other suitable 
lightweight material. 

[0018] A skin 80 is provided on the outer surface 68 
of the fairing 48 to protect the fairing 48 from erosion 
from particles entering the inlet 12 of the turbofan gas 
turbine engine 10. Preferably the skin 80 comprises 
polyurethane, but may comprise other suitablematerial. 
The skin 80 extends from the upstream end 82 to the 
downstream end 84 of the fairing 48. 
[0019] A protective member 86 extends around the 
upstream end 82 of the fairing 48 to retain the skin 80 
on the upstream end 82 of the fairing 48. as shown more 
clearly in figure 3. The protective member 86 extends 
circumferentially through the full extent of the fairing 48. 
A radially inner portion 88 of the protective member 86 
locates in an annular groove 90 on the radially inner sur- 
face 92 at the upstream end 82 of the fairing 48. An ad- 
hesive 94 is used to bond the protective member 86 into 
the annular groove 90 at the upstream end 82 of the 
fairing 48 and to the skin 80. The protective member 86 
preferably comprises a silicone elastomer, but other 
suitable materials, for example other elastomeric mate- 
rials, metals, alloys or plastics, may be used. The pro- 
tective member may comprise a fibre reinforced mate- 
rial for example a fibre reinforced silicone elastomer, eg 
polyester fibre reinforced silicone elastomer. The pro- 
tective member 86 extends about 4-5mm along the out- 
er surface 68 of the fairing 48 and over the skin 80. The 
adhesive 94 comprises silcoset (trade name), or an ad- 
hesive 3145 supplied by Dow Corning, but may com- 
prise any other suitable adhesive. 
[0020] In operation the protective member 86 pre- 
vents the particles that enter the inlet 1 2 of the turbofan 
gas turbine engine 10 and impact on the leading edge 
of the fairing 48 lifting the skin 80 away from the leading 
edge 82 of the fairing 48. This ensures that the centrif- 
ugal force on the fairing 48 and skin 80 does n t lead to 
the subsequent peeling of the skin 80 away from the fair- 



ing 48 . The fairing 48 is protected from erosion for longer 
periods of time before a new skin 80 has to be provided 
on the fairing 80. 

[0021] The spinner 46 may also be provided with a 
5 skin to protect against erosion from particles entering 
the inlet 12 of the gas turbine engine 10. 
[0022] The embodiment in figure 4 is substantially the 
same as that in figure 3 but differs in that the protective 
member 86 has an integral radially inwardly extending 
10 |jp 94. The lip 94 reduces, preferably prevents, moisture 
and dirt entering the space between the fairing 48 and 
the spinner 46 and may also provide vibration damping 
of the leading edge of the fairing 48 This may allow the 
deletion of the separate seal shown in figure 2. 

15 

Claims 

1. A gas turbine engine nose cone (44) comprising a 
20 spinner (46) having a generally tapering upstream 

portion (50) and a generally cylindrical base portion 
(52), the cylindrical base portion (52) having a 
flange (54) removably connected to a fan hub (38) 
of the gas turbine engine, a tapering fairing (48) sur- 

25 rounding the base portion (52) of the spinner (46), 
the outer surface (68) of the fairing (48) forms a con- 
tinuation of the outer surface (56) of the tapering 
upstream portion (50) of the spinner (46), the outer 
surface (68) of the fairing (48) having a skin (80) to 

30 protect the fairing (48) from erosion characterised 
in that a circumferentially extending protective 
member (86) extends around the upstream end (82) 
of the fairing (48) to retain the skin (80) on the up- 
stream end (82) of the fairing (48). 

35 

2. A gas turbine engine nose cone as claimed in claim 
1 wherein the skin (80) comprises polyurethane. 

3. A gas turbine engine nose cone as claimed in claim 
40 1 or claim 2 wherein the protective member (86) 

comprises a silicone elastomer. 

4. A gas turbine engine nose cone as claimed in claim 
1 , claim 2 or claim 3 wherein a radially inner portion 

45 (88) of the protective member (86) locates in an an- 
nular groove (90) on the radially inner surface (92) 
of the upstream end (82) of the fairing (48). 

5. A gas turbine engine nose cone as claimed in claim 
so 4 wherein the protective member (86) is bonded to 

the upstream end (82) of the fairing (48). 

6. A gas turbine engine nose cone as claimed in any 
of claims 1 to 5 wherein the fairing (48) comprises 

55 a fibre-reinforced material. 

7. A gas turbine engine nose cone as claimed in any 
of claims 1 to 6 wherein the spinner (46) comprises 
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a fibre-reinforced material. 

8. A gas turbine engine nose cone as claimed in any 
of claims 1 to 7 wherein the protective member (86) 
comprises a radially inwardly extending lip (94) to 5 
form a seal between the upstream end (82) of the 
fairing (48) and the spinner (46). 

9. A gas turbine engine nose cone as claimed in any 

of claims 1 to 8 wherein the protective member (86) 10 
comprises reinforcing fibres. 
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portion (52). The fairing (48) is frustoconical and sur- 
rounds the base portion (52) of the spinner (46). The 
outer surface (68) of the fairing (48) forms a continuation 



of the outer surface (56) of the conical upstream portion 
(50) of the spinner (46). The outer surface (68) of the 
fairing (48) has a skin (80) to protect the fairing (48) from 
erosion and a protective member (86) extends around 
the upstream end (82) of the fairing (48) to retain the 
skin (80) on the upstream end (82) of the fairing (48). 
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